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Background 
• I am from Bangladesh. 
• Education: The City College of New York 
• Major: Chemistry; Minor: Education. 
• Hobbies: Traveling, meeting people, dancing, and 
playing online games. 
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Objectives 
• Explore the use of low energy surfaces on aluminum 
alloys to enhance the drying rate of liquids removed 
from the surface by forced convection  
• The dry-time of probe liquid droplets placed on the 
substrates are recorded via high-speed camera as 
they are moved by a constant air flow 
• 2-factor design of experiments (DOE) is implemented 
to explore the optimum conditions for a fast drying 
low energy surface  
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Application 
• The application of this work can be used in rocket 
engines, rooftops, cars, umbrellas, tiles, oven, 
paint, or any kind of fabrics. 
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Road to Omniphobic Surface 
SEM Image 
Roughened Surface Crossly Sanded 
with Grit Size 2000 
Ra-Roughness Average (499.97nm)  
Rq- Root Mean Square (624.58 nm) 
Micro Scale Nano Scale 
Low 
Energy 
Surface 
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Design of Experiment (DOE) 
•  Systematic method to determine the relationship between 
factors affecting a process and the output of that process.[1] 
•  Parts of DOE: 
-Factors, Levels, and Output 
•  Why? 
–  Saves time 
–  Lower cost 
–  Reduce product material and labor complexity 
–  Better design engineering 
•  Accessibility 
–  Microsoft Excel or online software 
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Factors and Outputs 
Factors Levels Outputw 
Boiling Time 2 min and 5 min Roughness 
Grit Size 320 and 1200 Drying time 
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Gas-Flow System 
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Water Drying Video 
Untreated Treated 
Duration: 1.5 sec Duration: 0.045 sec 
200 FPS 1000 FPS 
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Oil Drying Video 
Untreated Treated 
Duration: 5 sec Duration: 3 sec 
200 FPS 1000 FPS 
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Water DOE: 
What did we Learn? 
Factor Effects on RCA 
Boiling Time = Greatest Influence on RCA 
Boiling Time = Nanograss Growth = Nanoscale Texture 
Factor Effects on ACA 
Almost No Effect on ACA 
Factors Letter Low High
Boiling	  
Time	  (s)
A 2 5
Grit	  Size B 320 1200
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Drying Time: 
What did we Learn? 
Boiling Time = Greatest Influence on HD Drying 
Boiling Time = Nanograss Growth = Nanoscale Texture 
HD Dry Time (s) Water Dry Time (ms) 
Grit Size = Greatest Influence on Water Drying 
Grit Size = Inverse of Roughness = Microscale Texture 
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Hexadecane DOE: 
What did we Learn? 
Factor Effects on ACA 
Boiling Time = Greatest Influence on ACA 
Boiling Time = Nanograss Growth = Nanoscale Texture 
Factor Effects on RCA 
Roughness = Greatest Influence on RCA 
Roughness = Variation = Microscale Texture 
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Conclusion 
• For water: lower roughness equals lower (faster) 
drying time. 
• For hexadecane: roughness had very little 
influence on drying time. 
• An irregular surface can cause pinning regardless 
of silanization and contact angle, which disturbs 
the trend of hysteresis. 
• Higher boiling time leads to faster drying time. 
• Water has a faster drying rate than hexadecane.   
• The drying time for water does not correlate with 
its advancing angle. 
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Lesson Plan 
• This lesson plan is directed for 9th-12th grade 
students. 
• Reading about ice-cream. 
• Learning to make ice-cream through a DOE 
optimization.  
• The two factors are different weight percent of 
salt per ice and fat content in dairy.  
• Measured output will be rating and average of 
different ice-creams. 
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Future Work 
• Different type of substrates 
• Different Silanization/coating 
• Durability 
• Using the optimization from DOE to further 
explore factors. 
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